study question: How often does out-of-pocket payment (OPP) for assisted reproduction techniques (ART) with conventional ovarian stimulation result in catastrophic expenditure for households? summary answer: Catastrophic cost was a frequent event affecting 51% of the poorest study participants and one in five couples in total. what is known already: There is increasing concern about catastrophic spending on health by households in low resource settings, but to date no study has evaluated OPP for ART. study design, size, duration: We conducted a prospective observational study comprising 135 couples undergoing ART between participants/materials, setting, methods: The study was set at an urban, level 3 referral hospital in the public and academic health sector of South Africa. At this institution ART is subsidized but requires co-payment by patients. Couples undergoing ART with conventional ovarian stimulation using GnRH analogs were recruited. A questionnaire capturing information on socioeconomic status, monthly household expenditure, OPP for the index ART cycle and financial coping strategies was administered. Households were categorized into tertiles according to socio-economic status. In addition to descriptive statistics, annualized OPP for ART services as a percentage of annual non-food household expenditure was calculated to estimate catastrophic health care expenditure. The Pearson x 2 test and a logistic regression were used to identify factors related to incurring catastrophic spending.
Introduction
It is estimated that 85% of the world's population live in countries where assisted reproduction techniques (ART) are available (Collins, 2002) . Despite this increasing availability, access to ART remains restricted (Vayena et al., 2009) . There are many reasons why infertile couples are unable or unwilling to access ART, but cost is a particularly prominent barrier especially in resource-restricted environments (Inhorn, 2003; Nachtigall, 2006; Pennings et al., 2008) .
In South Africa, like in many other countries, there is little financial risk protection against the cost of ART, either in the form of tax funding or health insurance coverage for such services. Private health insurance schemes generally do not cover the cost of ART. In the public health sector ART is only available in very few, urban referral hospitals, and although government subsidized, treatment usually requires patient co-payments. While this allows patients to access care at substantially lower cost when compared with private care, the impact of the out-of-pocket payments (OPPs) on households is unknown.
A body of literature has described financial coping strategies for OPPs for health care in low resource settings, as well as the frequency of and risk factors for catastrophic or impoverishing health expenditure (McIntyre et al., 2006) . Catastrophic health expenditure has been broadly defined as any cost that threatens household survival, while impoverishing expenditure refers to costs which cause or deepen existing poverty (O'Donnell et al., 2008) . Quantitatively, health care expenditure has been deemed catastrophic if it exceeds a certain percentage of a household's annual expenditure excluding expenditure for food. There is no consensus regarding this percentage threshold, but previous researchers have most commonly used a 40% threshold (Xu et al., 2003 (Xu et al., , 2007 . Several studies have documented catastrophic expenditure in low-income countries by exploring total household expenditure for health (Xu et al., 2003; Su et al., 2006; van Doorslaer et al., 2007) . Only few studies have documented OPPs for specific health services or conditions, including for example diabetes mellitus or acute coronary syndrome but not infertility (Daivadanam et al., 2012; Onwujekwe et al., 2012; Smith-Spangler et al., 2012) .
There is ongoing debate on the affordability of ART in low-resource settings, but with relatively little original data to inform this debate. The economic impact of ART-related cost on local health systems or consumers, for example, is largely unknown. Several ethnographic studies refer to the financial consequences of infertility, and some of them do so in rich detail; these descriptions are, however, mostly qualitative, explore predominantly how social consequences, such as stigmatization, result in poverty, and rarely include informants with access to ART (Singh et al., 1996; Mogobe, 2005; Hollos et al., 2009; Dhont et al., 2011; Nahar and Richters, 2011) .
Strategies for reducing the cost of ART have focused on simplifying the laboratory requirements as well as use of milder, less costly ovarian stimulation (Ombelet et al., 2008) . While the former is still under research, the latter has advanced into clinical practice especially in developed countries. Mild ovarian stimulation has been defined as administration of gonadotrophins and/or other compounds aimed to retrieve fewer than seven oocytes (Zegers-Hochschild et al., 2009) . Various protocols have been described, frequently including GnRH antagonists with low dose and/or late start of gonadotrophins, or in combination with oral compounds (Nargund et al., 2007; Bosch and Ezcurra, 2011) . A review of 10 years of experience with mild ovarian stimulation for IVF summarized current evidence: similar live birth rates but lower pregnancy rates per cycle started, reduced patient drop out, reduced risk of ovarian hyper-stimulation syndrome, fewer embryos for cryopreservation, reduced cost per cycle but not per annum (due to a higher mean number of treatment cycles), more difficulties in cycle programming and less margin for sub-optimal laboratory performance (Fauser et al., 2010) . The authors noted that despite some distinct advantages clinicians had been slow to accept mild ovarian stimulation. While mild ovarian stimulation appears particularly desirable in low resource settings, a number of concerns exist. These include the lower margin for sub-optimal laboratory performance, lack of data outside high-quality laboratories and selected study cohorts, reports of lower pregnancy rates in women of lower socioeconomic status and in non-Caucasian women undergoing conventional stimulation ART, and the need to balance lower cost with lower pregnancy rates, recognizing that the cost for repeat cycles is particularly problematic for patients who have to pay for their own treatment (Shahine et al., 2009; Verberg et al., 2009; Bosch and Ezcurra, 2011; Revellie et al., 2011; Smith et al., 2011) . Recent reviews therefore concluded that there was as yet insufficient evidence to recommend mild stimulation for ART as the standard of care (Revellie et al., 2011; Siristatidis et al., 2012) .
Groote Schuur Hospital in Cape Town is a level 3 referral centre in the academic and public health service of South Africa. It is one of the few institutions in the country with a government subsidized sub-specialist Reproductive Medicine Unit. The Unit aims to provide patient-centred, quality care and to make this care as accessible as possible. At the time of this study, there were two unanswered questions: How do patients cope with the cost of OPP for ART, and what is the success of mild ovarian stimulation in our setting? It was the purpose of this study to address the former question by evaluating the direct cost burden for households accessing ART using conventional stimulation protocols. Specifically, we wished to determine the frequency of catastrophic expenditure and describe financial coping strategies used by households. We anticipated that the results would be relevant to the counselling and management of patients and to the debate on the affordability of ART in low resource settings.
Materials and Methods

Setting and study population
The study was conducted at the Reproductive Medicine Unit of Groote Schuur Hospital in Cape Town, South Africa. Facilities include an ART laboratory with a capacity of 200 cycles per annum. Patients accessing ART mostly belong to the local urban community, but also include couples living in rural areas and neighbouring provinces. For the majority, private ART is unaffordable, but some couples who can afford private care access the service as first choice or following treatment attempts in the private sector.
Three major ethnic groups live in the main catchment area from which study participants were drawn. The largest group is that of mixed ancestry (locally referred to as 'coloured') representing approximately half of the local population, while 31.7% are black Africans and 18.8% are white. The languages most commonly spoken are Afrikaans, Xhosa and English. The dominant religious affiliations are Christianity (85%) and Islam (13%) (Statistics South Africa, 2001 ). Socio-economically the median household income in the Western Cape in 2010 was estimated at 5700 ZAR per month (equal to 587.6 E; 1E ¼ ZAR 9.7 on average over period of research)-which is approximately twice as high as the median household income in South Africa-and 30% of the population had some form of private medical scheme membership (Statistics South Africa, 2008) .
At Groote Schuur Hospital, as in all public health services in South Africa, patients pay a user fee which is tiered according to income. At the lowest income level, outpatient services can be used with a single visit fee which covers the cost of consultations, investigations and treatment. Repeat visits require repeat payment. Patients in the intermediary income tier pay a slightly higher visit fee and are charged 50% of the costs of investigations and treatment. At the highest tier, applicable to patients who have medical insurance or earnings above a certain income range, fees are itemized and charged at 100% of the rates that used to be set by private health insurance schemes.
Groote Schuur Hospital is one of very few institutions in South Africa offering ART in the public health sector. As the treatment is considered to be relatively costly but not life-saving against a backdrop of budget constraints, all patients have to make additional payments over and above the standard hospital user fees. Approximately 80% of these OPPs are for the cost of medication with the remaining amount meeting ART laboratory overheads which are not covered by hospital budget. All additional payments are made prior to or at the time of treatment, and are managed through a Universitybased fund which is subject to financial audit.
Despite its higher cost, between March 2009 and June 2011, conventional stimulation was the standard of care. At the time of this study, the Unit also began to experiment with mild ovarian stimulation using clomiphene citrate plus very low doses of HMG and without GnRH antagonists. Mild stimulation was offered to select, very good prognosis patients who could not afford conventional stimulation and to patients with poor ovarian reserve. During the study period 223 cycles of conventional IVF and 44 cycles of mild stimulation were performed. Conventional IVF protocols included a long protocol and a GnRH antagonist protocol. Briefly, stimulation on the long protocol was usually started with 225 -300 IU of HMG for 3 days and then reduced to 150 IU, with slightly lower or higher doses used in individual circumstances but not exceeding 300 IU. GnRH antagonists were started flexibly following ovarian stimulation with 150 IU of HMG in normal responders, and 225 IU of HMG in poor responders. Recombinant FSH was used in GnRH antagonist cycles according to patients' preference and affordability. Annual pregnancy rates per embryo transfer were around 31% with a mean number of 7.5 oocytes per aspiration.
Data collection and processing
Data were collected between March 2009 and June 2011. All patients undergoing conventional ovarian stimulation for ART followed by egg retrieval during the study period and able to converse in English, Afrikaans or Xhosa were eligible to participate. Patients could only participate once, and informants undergoing repeat ART in the study period could not re-enter the study. Partners could participate together or alone depending on willingness and availability. Patients undergoing mild ovarian stimulation were excluded, as this was experimental treatment offered to a small number of highly selected patients during the study period. Patient recruitment and data collection occurred 3 -6 weeks after egg retrieval. At this stage all patients had paid the full amount of both standard hospital fees and ART co-payment, and the treatment outcome was known.
Couples were recruited consecutively until 135 interviews, in keeping with 135 ART cycles, were completed. In the absence of previous data, this sample was determined by convenience sampling which included the patients presenting to the hospital within the 28 month study period who were willing and eligible to participate. Data were collected by means of a multi-part questionnaire capturing basic socio-demographic and household economic data, as well as infertility treatment-related information including OPPs and financial coping strategies. We choose households rather than couples as the unit of analysis for exploring the economic consequences of the costs of ART because a household is defined as an entity that shares all resources and the costs of ART must be compared with resources available within that unit. The socio-demographic and economic questions had been previously used and validated in national household surveys conducted by the National Statistical Authority (STATSA) and the South African Consortium for Benefit Incidence Analysis (SACBIA). Similarly, questions on financial coping strategies had been used in previous research settings in South Africa. The questionnaire component capturing infertility-related data was developed for the purpose of this study. All costs were captured in South African Rand. Both direct costs, defined as total OPPs for one ART cycle including cost of transport, and indirect costs, i.e. all costs related to lost time and productivity during treatment, were captured. Annual household non-food expenditure was calculated as the monthly total money paid by household for all expenses except food multiplied by 12. Participant's responses were taken at face value. No attempt was made to further validate answers through, for example proof of payment documents. The financial stress of ART was measured on a 5-point Likert-type scale. Piloting of the questionnaire on five couples indicated a need to change the order of questions. The final questionnaire was translated into Xhosa and Afrikaans through forward and backward translations by independent, professional translators.
All questionnaires were administered in face-to-face interviews by one of the authors (K.S.) and two multi-lingual professional nurses trained in research. Depending on patient choice, interviews were held in a private setting at the Reproductive Medicine Unit, at patient's homes or at their work place. Communication was in English unless participants preferred to speak Afrikaans or Xhosa. At the beginning of the interview, the purpose of the study was explained and written informed consent obtained. If both partners participated, couples were asked to reach agreement and consensus answers were recorded, with the exception of the Likert-type scale where male and female responses were captured separately. All completed questionnaires were entered into an electronic database by one of the authors (K.S.).
Informants received no financial incentives but were reimbursed for their cost of transport if the interview was held at the hospital and did not coincide with a scheduled clinic visit. The study was approved by the Human Research Catastrophic payment for assisted reproduction Ethics Committee of the Faculty of Health Sciences, University of Cape Town.
Statistical analysis
Demographic data, coping strategies, and direct and indirect OPPs were evaluated by descriptive analysis. Households were categorized into tertiles of socio-economic status based on annual household per capita expenditure. Total annualized OPPs were compared with reported annual non-food household expenditure to evaluate if the cost burden met the criteria for catastrophic expenditure. As outlined above, catastrophic expenditure was defined as total OPP divided by total non-food household expenditure ≥40% ('40% threshold'). Frequency of catastrophic cost and coping strategies were determined for each tertile. The Likert-type scale capturing financial stress was scored and ranked, and score variations were assessed.
A dummy variable of 'catastrophic cost' was chosen as a dependent variable and cross-analysed against other variables via a logistic regression in order to establish relationships and associations. Other statistical analysis was performed with the use of the Pearson x 2 test with P , 0.05 determining statistical significance. Stata w 12 software (StataCorp, 2011) was used for all analyses.
Results
During the study period, a total of 267 ART cycles were initiated. Of these, 119 did not fulfil the eligibility criteria because of mild ovarian stimulation (n ¼ 44), failure to proceed to egg retrieval (n ¼ 55), repeat cycles in study participants (n ¼ 15) and incorrect contact details (n ¼ 5). The remaining 148 cycles (55%) fulfilled the eligibility criteria. One cycle was missed for recruitment, and 147 couples were invited to participate. Twelve couples refused, could not be reached despite correct contact details, or lived too far away for study participation; the remaining 135 couples were interviewed.
The average household size comprised 3.1 people (+1.63 SD). Households consisted of the couple seeking ART and, where there were additional members of a household, 64% were close relatives (either a child, parent, grandparent or sibling of one member of the couple) and a further 32% were other relatives (e.g. uncle or cousin). The average age of participating women was 35.5 years (+4.81 SD). Table I summarizes pertinent socio-demographic and ART treatment data. The majority of interviewees belonged to the 'Coloured' or black African population group, had secondary or higher education, were in full-time employment and lived in formal dwellings. There were also relatively high levels of medical scheme membership. Statistically significant differences were found for race, medical scheme membership and female employment status between the tertiles. Differences for the other variables were not statistically significant (Table I) .
The average duration of infertility and the relationship was 6.5 years (+3.96 SD) and 9.9 years (+ 4.89 SD), respectively. Only 15 couples (11.1%) had a child in union, and the majority of women (83%) and men (67.4%) had no child at all. The leading indications for ART were tubal and male factor infertility. In addition, age-related infertility was a common indication in the richest tertile but differences across tertiles did not reach statistical significance (Table I) .
Sixty-two couples were ART treatment naïve. The others had undergone previous ART at our own Unit or a private ART clinic; of these, 26 (35.6%) were from the richest socio-economic tertile and 18 (24.7%) from the poorest (P ¼ 0.055).
The average direct cost (including visit fee, medication cost, laboratory costs and transport to facility) of the current cycle was E1311, with the cost of medication alone accounting for over 80% of this cost. In addition, an average indirect cost of E217 was incurred. Fifty seven couples had borrowed money of an amount close to the mean total direct cost (Table I) . No differences in cost were observed between the three tertiles. Approximately one in three couples (38.5%) lost income for taking time off work. Despite relatively high levels of medical scheme membership, especially in the middle and richest tertiles, only 11 couples (14.3% of those insured) received some reimbursement which on average amounted to ,30% of the direct cost.
In total, one in five couples (22%) experienced catastrophic levels of spending. A large difference was however observed between tertiles: while 51% of the poorest households faced financial catastrophe only 2% of the richest tertile were similarly affected (P , 0.01; Fig. 1) .
Strategies used to cope with these costs also differed by tertile (Table II) . While approximately two-thirds of couples, irrespective of tertile, accessed their savings, over 75% of the poorest tertile used all of their savings, compared with 42% of the richest tertile (P , 0.05). Participants from all three tertiles reduced spending; however, reduction on basic items such as clothing and food occurred significantly more often in the poorest tertile. Similarly, a higher percentage of couples in the poorest tertile had borrowed money and had not been able to pay off loans than in other tertiles, but these differences did not reach statistical significance. Few couples had resorted to selling assets, but almost half had undertaken extra work to generate additional income. Financial stress levels differed by tertile but not by gender (Fig. 2) .
According to regression analysis the poorest tertile was significantly more likely (at the 1% significance level) to incur catastrophic OPPs than other tertiles (Table III) . The period of infertility was a particularly important predictor of catastrophic spending; a 1-year increase in the period of infertility significantly increased the odds of incurring catastrophic spending by 9.5%. Using the coping strategy of reducing spending on food, receiving financial gifts and not being in full-time employment were also strong predictors of catastrophic cost. Larger households had a lower likelihood of experiencing such spending; an increase in household size by one person significantly reduced the odds of incurring catastrophic spending by 30%. Previous ART treatment also lowered the odds of catastrophic expenditure significantly. In contrast, a woman's educational level, age and medical scheme membership status were not predictive of catastrophic spending.
Discussion
To our knowledge, this is the first study to document the frequency of catastrophic costs in couples undergoing ART. Our results indicate that in our setting OPPs for ART pose a serious problem for patients, causing financial catastrophe in 51% of the poorest study participants and one in five couples in total.
It is recognized that the 40% threshold in the definition of catastrophic expenditure is to some extent arbitrary, as a relatively wealthy household may be able to cope with health care costs exceeding 40% of non-food expenditure, while a poor household may face financial catastrophe from any small OPP for health care (Ataguba, 2012) . The value of this type of analysis, however, lies in the provision of a consistent basis for assessing the financial consequences for households of using a health service relative to that particular household's resources. measure, which is independent of any disease or local financial context, therefore facilitates documentation, interpretation and comparison of findings across different diseases, settings and regions. From a conceptual perspective, catastrophic expenditure levels have been defined as spending that force households to reduce their consumption of other basic needs (particularly items such as food, clothing etc. which are relatively easy to change, but sometimes also items such as rent by moving to cheaper accommodation), trigger sales of assets or high levels of debt, and result in impoverishment (Russell, 2004) . Many of these indicators of catastrophic expenditure were present in our study, and couples in all three socio-economic tertiles were affected. While very few households sold assets, 42% borrowed money which in most cases incurred interest. Importantly, about two-thirds of couples had to reduce their expenditure on basic items such as food and clothing to cope with ART costs and almost half had to seek extra work to generate additional income. This is despite study participants being probably of higher socio-economic status, reflected in the relatively high levels of education, employment and medical scheme membership, when compared with the general population in the hospital's catchment area. This in turn suggests that the poorest infertile couples may simply be unable to seek ART due to financial barriers. Proof of this speculation would require a household survey to determine infertility prevalence and health seeking behaviour. In the absence of such proof, the concern that the limited government subsidization of ART not only imposes a significant burden on infertile couples but could also create inequities in access to ART services may be justified.
Within the context of limited government subsidies for ART and hence high OPPs, what are the most important predictors of catastrophic costs? Not surprisingly, households with the lowest socio-economic status face the greatest probability of incurring catastrophic OPP on ART services; they are also most likely to have to use all their savings and reduce spending on food and other routine household expenditure items in order to cope with the costs. It follows that they experience the highest levels of financial stress. Longer duration of infertility was an important predictor of catastrophic cost suggesting that couples may reach a degree of desperation making them willing to pay for treatment that they are unable to afford. The fact that smaller households were at increased risk may reflect a smaller support network from which financial assistance can be drawn (Russell, 1996) . As expected, the logistic regression results indicated that full-time employment was protective against catastrophic costs: couples in whom the woman was in full-time employment were less likely to incur financial catastrophe compared with their counterparts, probably reflecting an effect of double versus single income. The fact that previous ART treatment was also a protective factor may seem surprising; however, together with the trend that nontreatment naïve patients belonged more frequently to the richest than the poorest tertile, it suggests that patients who can access repeated ART cycles are more financially secure. A further treatment inequity might therefore exist, namely that poorer couples may be less likely to access repeat treatment, thereby substantially reducing their chance of success. In a recent population-based cohort study the probability of a live delivery after three ART cycles ranged between 34 and 42% (Stewart et al., 2011) . The authors concluded that ART effectiveness could further improve if couples undertook 'more than the usual two to three cycles'.
The main strength of our study lies in the use of an established measure of catastrophic cost. Moreover, participants were recruited prospectively. Research collaboration between infertility and health economics specialists allowed the expertise from both fields to inform data collection. The main limitation is possible erroneous information on OPPs and, particularly, on annual household expenditure. To reduce such errors would require accurately documented financial information, provided these are available in the first instance, paralleled by field observations on household expenditure. Our results apply, evidently, to our study population and cannot be extrapolated to other patients undergoing conventional stimulation ART in South Africa or elsewhere. Our results can also not be extrapolated to patients undergoing mild stimulation ART.
There are no other studies that calculated catastrophic OPP for ART in low resource settings with which to compare our findings. Insight can however be gained from a few studies which refer to the cost of infertility treatment without calculating catastrophic expenditure. Couples undergoing infertility treatment at a primary care facility in Northern India had spent over 1000 Indian Rupees on prior (non-ART) treatment, which was deemed considerable as it represented 25% of the national average annual income per capita (Singh et al., 1996) . Women living in Rwanda had reportedly spent an average of US$73 on infertility treatment comprising hormones, antibiotics, and anti-inflammatory agents (Dhont et al., 2010) . For the majority, this amounted to twice to six times their monthly income. Three qualitative studies evaluating the experience of infertile women living in Asia reported a cost of ART ranging between US$ 600-3000 and E2000-6000 (Widge, 2005; Wiersema et al., 2006; Nahar and Richters, 2011 ). These costs were described as 'exorbitant', 'unaffordable' and 'potentially impoverishing'. In addition Catastrophic payment for assisted reproduction to the cost of treatment, numerous other avenues to infertility-related financial loss or poverty exist (Dyer and Patel, 2012; Nahar, 2012) . Briefly these include loss of income from child labour, financial disadvantages related to land claims, money lending, inheritance and divorce, loss of financial security in old age, and economic consequences of social isolation and stigmatization which includes outright deprivation (Gerrits, 1997; Sundby, 1997; Mogobe, 2005; Hollos et al., 2009; Dhont et al., 2011; Nahar and Richters, 2011) . In addition to these ethnographic data, two health economic reviews reported that the cost of ART represented a significant proportion of average annual household income in many countries, with considerable variations in cost and subsidization between countries (Collins, 2002; Connolly et al., 2010) . At the same time the cost of ART represented a small fraction of national health care expenditure (typically ,0.25%) (Connolly et al., 2010) .
Our study is in keeping with some of these findings, while adding new information by documenting the actual frequency and impact of catastrophic expenditure on individual households. Our results demonstrate that not all patients who cannot afford treatment forfeit care. Instead, some patients who do not have the necessary financial means are willing to suffer catastrophic financial hardship, and particularly to incur debt through borrowing, in order to access ART. Furthermore, our findings are largely in keeping with studies documenting catastrophic OPP for other health conditions in developing countries. According to this literature, catastrophic expenditure is not only caused by costly treatment for acute, life-threatening illness; instead relatively small and recurrent costs for chronic illness can often be financially disastrous (Su et al., 2006; Thuan et al., 2006) . High rates of catastrophic payments occur especially in areas where many people are poor, where there is limited tax funding for health care, national health insurance systems do not exist and private insurance is unaffordable for the majority of the population, and where modern health services are nevertheless offered and utilized relatively frequently despite cost (Russell, 1996; Xu et al., 2003; Su et al., 2006) . Infertility is generally considered a dreaded condition in developing countries as it results in many negative social consequences. Briefly, these include marital instability, divorce or abandonment, abuse, stigmatization, accusations of witchcraft, loss of gender-identity and loss of social status (Gerrits, 1997; Dyer et al., 2002; Inhorn, 2003; Widge, 2005; Wiersema et al., 2006; Hollos and Larsen, 2008; Fledderjohann, 2012) . As a result, women in particular are often desperate and relentless in seeking help to overcome 'barrenness ' (van Zandvoort et al., 2001) . This helps to explain why ART, where available, may be accessed despite high cost-as documented in this study.
In the light of these findings, strategies to reduce OPP for ART are clearly required. Mild ovarian stimulation holds particular promise as cost of medication accounted for 80% of direct costs in our study. Our own experience with mild stimulation subsequent to this study has been sufficiently favourable-and the results of this study sufficiently concerning-that mild stimulation is now offered as a first-line treatment option in our Unit. Robust evidence on mild versus conventional stimulation for ART in low resource settings is however required in the form of local, RCTs which address the many clinical and health economic variables and exclude bias. While mild stimulation reduces the cost burden per treatment cycle and consequently is likely to improve accessibility, it is also possible that it will result in a downward shift of the problem: the poorest tertile may yet again incur catastrophic spending. Hence, cost-reducing strategies should go hand in hand with health systems strategies that reduce or eliminate the need for OPP for ART wherever possible.
Numerous questions remain. These include among others if and how households recover from their catastrophic spending, what motivates households to incur catastrophic cost for ART, how couples manage OPP when accessing private ART (which in many low resource settings may be the only treatment option), as well as similarities and differences across regions.
Conclusions
OPPs for ART result in treatment inequalities. Our results document that among patients who accessed ART following conventional stimulation, those in the poorest tertile were at the highest risk of incurring We choose households rather than couples as the unit of analysis for exploring the economic consequences of the costs of ART because a household is defined as an entity that shares all resources, and the costs of ART must be compared with resources available within that unit. The level of education and employment status of the man were excluded due to multi-collinearity. *,**,***represents P ≤ 0.1, P ≤ 0.05, P ≤ 0.01 respectively. catastrophic expenditure affecting one in two households. These patients may be further disadvantaged if their limited means does not allow them to undergo repeat ART thereby reducing the overall effectiveness of the intervention. In addition, we speculate that the very poor infertile couples are simply unable to access ART. In order to address these treatment inequalities, the availability of ART in low resource settings must go hand in hand with strategies to reduce cost and to protect households against catastrophic expenditure for health, including exploring the potential for increased public funding for ART services. In the meantime, health care workers have the obligation to provide ethical counselling on the benefits and risks of ART, with the latter including financial risks.
